Growth of population, increasing urbanization and industrialization, and the rather limited natural resources of potable water leading to serious deficits of freshwater in many regions in the world specially in middle east and golf area. Current water desalination techniques are energy intensive leading to inhibit the wide use of current sea desalination techniques. In this research a lab scale pilot was introduced using a special electrolysis circuit and vibrator producing a square wave powered by solar energy to decrease 35 % of the total dissolved salts/hour in sea water samples.
Introduction
Water shortage is one of the most important limitations of life, agriculture and industries. Most of the earth surface is covered by water, which is in the form of the oceans, seas and ice in the poles. However, only 1% of this water, which is in the form of surface or underground water, can be used by human beings without being desalinated (1) . The water of the oceans and seas is salty and thus not directly utilizable. Therefore, some special processes are needed to desalinate these waters (2). The TDS of sea water is very high (35,000-50,000 ppm) which depends on location, weather, and whether or not there are pollutants from nearby cities, households, and industries. Some examples of sea water content in several places: normal sea water content is 35,000 ppm, 42,000 ppm in Red Sea, more than 50,000 ppm around Arabic Peninsula (3).
The available salt content reduction process, or desalination, is: by evaporation, distillation, and with membrane process. In desalination with membrane process, there are three methods available: Reverse Osmosis, Membrane Distillation, and Electrodialysis. (4)
Material and method
The Experiment operation and the device were built in October 6 University, faculty of engineering laboratories and resulted samples was analyzed in Egyptian Environmental Affairs Agency laboratory. The experiment samples were collected from Red sea at Ain sokhna, Egypt. The experiments were conducted in a lab-scale device system. The settling time was 5 h at 30 Co. The bench scale experiment consisted of a stainless steel plates (Sus 316) (W200mm -L300mm) H200 mm), inside which 3 Pairs cathode-anode were arranged in parallel.
The gap between the stainless plates was 30 mm. The cathode and anode were made of the same size and material. The capacity volume for the batch used system was 12 Liters. The electrical current applied to the anode/cathode pairs was controlled by foldable solar cell panel the power was (18W 15V).
Figure 1.
Process scheme with using bench scale devices used.
• Water used in the operation was 4 sea water sample (1 -control sample with salt concentration of 47.89 g/l (treated with constant frequency). and 3 samples with concentrations of 49.17 g/l -48.45 g/l -48.78 g/l was desalinated using variable frequency and 20 synthetically salted water was used during the experiment as shown in the following table. 
Experimental operation
The experiments operation begins using wave creator connected to the plates to obtain a square wave with different frequency changes with the salt concentration in the water changes to reach the maximum efficiency as shown in the following table. Figure 4 . Shows the resistance and capacitance measured for different salt concentration
Results and Discussion
The figure below shows the result of saltwater desalination of the 4 samples collected from the red sea by operating the device with descending variable frequency according to the salt concentration if compared with control sample using constant wave frequency. 
Conclusion
Based on the result of this research and data analysis, this research concludes several things as follow: 1-using the square wave with variable frequency have a big effect on the efficiency of the salt water desalination if compared with using constant frequency gives total of 35% removal after 5 hours. Also using variable square wave frequency reaches total of 96% during same 5 hours. The use of the square wave technology with changing the frequency leaving the volt and watt constant makes using the solar cells in seawater desalination very effective as shown from the research.
